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711 Louisiana Street, Suite 2900 
Houston, Texas 77002-2781 
Phone: 713.223.2900 
Fax: 713 2211212 



Fax Cover Letter 




Please deliver the following pages to: Sing P. Chan 

This facsimile is from Deborah A. Rypacek and is being transmitted on 7/27/2004 9:57:06 AM. The length of this fax, (including 
the cover letter), is 5 pages. 

The fax machine number is 713.221.1212. If you do not receive all pages, please call 7 13 221 1233. 

Message 

Examiner Chan: 

Re US. Serial No. 09/898,633 

Attached, as you requested, is the Declaration of Stephen D. Owens. 
Please call Attorney Kimberly L. Brown at 7 13-22 1- 1 1 89 if you have 
any questions, or need further information. 

Regards, 

Deborah A. Rypacek 




CEWELL 
TTERSONllp 

ATTORNEYS AT LAW 



Confidentiality Notice 

This fax from the law firm of Bracewell & Patterson, L.L.P. contains information that is confidential or privileged, or both. This 
information is intended only for the use of the individual or entity named on this fax cover letter. Any disclosure, copying, 
distribution or use of this information by any person other than the intended recipient is prohibited. If you have received this fax in 
error, please notify us by telephone irmnediatery at 713 223 2900 so that we can arrange for the retrieval of the transmitted 
documents at no cost to you. 
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GBRTIMCATI OP FACSIMILE TBANH tfIBSK)N UNDER *7 CJJt. L*A) 
ante 7G94rn^50^ oto Qnntoi^^ 
Date 




tHbmh A. Kjpaeek 



IN THE UNITED STATES PATEN1 ' AND TRADBMARK OFFICE 



InmAppUcetlonof; 

Ronald P. Sctmridt 

SaddNo.: <WW8,633 

Filed: 07/120001 

For ADHE8JVE-INFUSED 3-D WOVEN 
IURM9F 
JOINTS 



TEXTDlIE PREFORMS FOR 
STRUCTURAL. 
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Attorney Docket No.: TA-MS19 
Examiner. Slug P. Chan 

Group Ait Unit 1734 



nRfTTAWATTON 
I, Stephen D. Oweru, tttte the following: | 

j 

I am employed by Lockheed Martin Corporation at an engineer. My title it Engineering 
Seoiar Staff, Jcfat Strike Fighter Airframe Cartiffcation. I have been employed trim Lockheed 
Martin and its predecessor, Graieial Dynamics, for p*n«fr*n yean. 

L ockhee d Martin Corporation is the asalgnJe of the above^dentifitd patent application. 

I am a oo-author of a technical paper mtcriainmar Rdnforoed Compositea Development 
for Improved Damage Tolerance (copy of first page attached). That technical paper was 



KOUrrONU722107.1 
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presented at a Closed Session of the Society far Advancement of Material and Process 
Engineering (SAMFH) In on May 22, 2000. 



The majority of fee teaching* in tbe aubj<|ct matter technical paper were derived ttom 

information provided to me by an inventor of the present potent application. 

r 

J 

Mom specifically, part of the subject technical paper discusses a technique of bonding a 
woven pre-fonn to a oompoeifte oompanent by providing a woven pi-shaped pre-fann, which is 
infascd with unenred resin, having a base and a fjair of spaced apart legs that extend from the 
base and define a slot having inner sorfsccs, Inthik technique, the base of the pm-foem is placed 
adjaocnt a surface of a con^MMite component that i*i^ A plurality of 

pins ave inserted to extend Into the base. The resin in the pre-fram and the component la then 

j 

cured. lUa technique was derived from infonzijation provided to me by an inventor of the 
present patent application. 

i 

MmUai3y,T^ofttosntJect technic^ 
second components by providing a woven pro-ford having a bese and a pair of spaced apart le gs 
■attending from the base. The pre-form is than infused with main and then applied onto a first 



component. A sizing tool is then inserted betweeii the legs. The resin is then cured while the 

l 

tool ia Located between the legs to define a slot. Th^ tool is then ranoved and adlieaive is applied 
to tha slot, followed by insertion of tho second cainponcnt into the slot. The adhesive in the slot 
adheres to at least one soifsco of the second component at least one inner surface of die slot for 
retaining the second component within the slot This technique was derived from infonxutloa 
provided to me by an inventor of the present patent! application. 



HOUSTOH\17W<U 
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P. 4 



I hereby declare that all statement* made hftrein of my own knowledge are true and that 
all itatrnnnntB made on information and belief arts believed to be true; and Anther that these 

statement! wore made with the knowledge that wistful falae statements and the like so made on 

i 

puniihable by fine or imprisonment, or both, under] Section 1001 ofHtle 18 of the United Statoa 
Code and that euah willful false fltetcmcnta nuy jebpardizathB validity of the application or any 
patent iiiuedthorooiL 



Dale / 
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INTERLAMINAR REINFORCED COMPOSITES 
DEVELOPMENT FOR IMPROVED DAMAGE TOLERANCE 

Steven Wanthal, Robin Wippich-Dieuhait, Anne Cenedella 
The Boeing Company, St Louis, MO 

Gerald Mahsoo, Lyle Deobald 
The Boeing Company, Seattle, WA 

Steve Owens 
Lockheed Martini Ft Worth, IX 

Victor Li, Dave Kane 
Northrop Gmmman, El Segundo, CA 



ABSTRACT 



Studies have shown that more affordable composite structure can be achieved through the 
application of bonded/cocured designs. However, bondcd/cocurcd joints without Z-diiccti on 
rejnforoemgit have demonstrated poor damage tolerance thereby limiting application of unitized 
designs on airframe structure. This paper summarizes several efforts within the Composite 
Affordability Initiative (CAI) - Pervasive program to evaluate and implement application of 3D 
textile preforms, stitching, and Z-fiber™ insertion technologies as a means to improve damage 
tolerance of composite structure. A review of the various Z-direction interiaminar feiaforoement 
concepts and their limits of application will be presented Specific applications of these 
technologies on CAI-developcd structures will be reviewed This paper also summarizes both 
the analytic al and experimental work conducted to date on stitched and Z-fiber™ pinned skin- to- 
sgarjfiints. Finally, tins paper will address the current state-of-the-art in interiaminar 
reinforcements and Suggest areas where Anther work is needed to prepare these processes for 
production. 



Copyright © 2000 The Boeing Company. Lockheed Martin, Northrop Grumman. Society for Advancement of 
Material and Process Engineering, with permission. 

This paper contains research findings and technology developments in airframe composites technology that may 
constitute a significant mihancement to the national defense, and to the economic vitality of the United States; 
(terefore ac^eas J>y Jorefen. firms, institutions or peispns. musLbe controlled. The provisions of the International 
Traffic in Arms Regulatttn (22 CFRpt 121 « seq.X the DOD Industrial Security Regulation (DOD 5220.22-R) and 
the Department of Commerce Export Regulation (IS CFR pt. 770 eL seq.) may be applicable to this submittal. 
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